The population structure of Phalloceros caudimaculatus was studied in a brook (sites A and B) existing in the CEDETEG -Guarapuava/PR. Fourteen length classes of 3 mm amplitude were defined for P. caudimaculatus. The widest length amplitude and the average and maximum sizes were observed in females. Females were significantly more predominant in the whole sample and more frequent in all length classes. The sexual proportion data, showed that the number of females was superior to that of males throughout most of the year. Young occurrence peaks were registered in November and March. Pregnant females were present from March to April, from July to August and in January, characterizing the reproductive season. At sampling site A, a higher occurrence of pregnant females and young was observed.
INTRODUCTION
Many authors have studied the biological aspects of the specific fauna of hydric systems of the state of Paraná (Agostinho, 1985 (Agostinho, , 1993 Wosiacki, 1990; Wosiaki and Cury, 1990; Fugi and Hahn, 1991; Gealh-Escobar, 1991; Dellome Filho, 1992; Góes de Moraes, 1995; Aranha et al., 1998; Grando Jr., 1999; Takeuti et al., 1990 , Grando, 2000 . Menezes (1972) and Bohlke et al. (1978) stressed the importance of comprehensive studies on the composition and the biology of the ichthyofauna existing in the Brazilian rivers and brooks. They emphasized that fishes existing in smaller rivers remained virtually unknown. Menezes (1994) reported that very few coverage studies on fish communities and populations in this ecosystem have been carried out. Thus, knowledge variations in species biology in their distribution area contribute to the detailed ecology. In many aspects the strategies of life of some species could the by interpretated by population structure analysis. The understanding of factors that could react to a community, depends on the knowledge of population structure, especially in the dominant species. Phalloceros caudimaculatus (Hensel, 1868) is the only species of the genus Phalloceros (Eigenmann, 1907) . Formerly described as belonging to the genus Girardinus, it was cited later on by Eigenmann (1894) in the genus Poecilia as P. caudimaculata. Afterwards, Eigenmann (1907) described the genus Phalloceros, where he finally placed the species. Ihering (1931) characterized it as viviparous. It is omnivorous tending to herbivory, feeding mainly on algae (Sabino and Castro, 1990) . As the case with other Poeciliidae, secondary modifications occur to the male anterior anal fin rays, which turn into a gonopodial system for the transferal of sperm into the female urogenital system (Rosen and Bailey, 1963) . The geographical distribution of this species in Brazil known so far includes areas of the state of Rio Grande do Sul (Hensel, 1868) , of the state of Rio de Janeiro (Henn, 1916) , the south of the state of Espírito Santo (Ihering, 1931; Rosen and Bailey, 1963) and the state of Bahia (Lulling, 1976; Arnold, 1989) . In the state of São Paulo, its distribution includes the Paraíba River, all the other Atlantic slope rivers and the entire Tietê River (Ihering, 1931) . Besides, specimens deposited in collections confirmed its occurrence in the state of Minas Gerais (Barros, 1995) . The present work aimed at providing some information regarding the population structure of P. caudimaculatus. The relationship between total length and total weight, the composition according to size, the frequency of young and adults, the sexual proportion and the frequency of pregnant and non-pregnant females were analyzed.
METHODS
Specimens of P. caudimaculatus were collected in a brook located in the campus of the CEDETEG -Center for the Educational and Technological Development of Guarapuava. The CEDETEG, having an area of 46 alqueires, is situated in the Cascavel neighborhood in the city of Guarapuava, in the Centre-West region of the state of Paraná. It has a low-lying area dominated by wetlands, where several animals (such as birds, fishes and amphibians) and plants (such as water hyacinths and bushes) are found. A brook that is 0.8 m deep and 1.3 to 2 m wide runs along these wetlands. This brook is an affluent of Arroio do Carro Quebrado River, that ends at Cascavel River (25º 18' S e 51º 25' W), pertain to an Iguaçu River Hydrographic Bay. This area was chosen for the sampling of fish. Samplings were made at two sites of these wetlands, designated as A and B. Sampling site A was located in the midst of the wetlands and characterized by the presence of stagnant waters and abundant aquatic and marginal vegetation; sampling site B was located at the mouth of the brook, where it entered the wetlands, and characterized by the presence of running waters. The specimens were obtained through monthly systematic samplings from March 2002 to February 2003. The specimens were obtained using a small sieve to catch fisheries (45 cm of diameter). The sieve pass to collection area about 15 ways and the effort of amostral collection was the same in all the collections. In the laboratory, the samples were measured for total lengths (TL) and weighed (TW). Sex was determined by the presence, or not of gonopodium. Specimens presenting no evidence of gonopodium development, or of reproductive activity were classified as young. Females were macroscopically classified according to the sexual maturation state. The females that were identified as pregnant presented a round-shaped ventral region, while the females which were held as non-pregnant did not. In case of doubt, a ventral incision was made, so that the presence or absence of developing embryos could be observed. The population structure at sampling sites A and B was analyzed, month by month and as a whole, as to the frequency of young and adults and to the sexual proportion. The monthly relative frequency of pregnant and non-pregnant females was also analyzed. To analyze the composition according to size, specimens were grouped into size classes as defined by Sturges (Silva and Souza, 1987) . These results were statistically tested, the chisquare test (χ 2 ) being used whenever possible and assuming α = 0.05 to determine the statistical significance of the difference in the occurrence of young and adults, of males and females, and of pregnant and non-pregnant females, in relation to the months and sites. Equations for the lengthweight relationship were estimated for the sexes taken either together or separately. It was verified by this method whether the lines obtained for each sex would fit within the confidence interval of the line obtained for the data of all specimens. If they were, the lines for both sexes would be considered the same; if not, the lines for males and females would be considered distinct.
RESULTS
There was a strong relationship between the total length and total weight shown for females. The equation Wt= 0.0105 x Lt + 3.1927 explained 94.23% of the absence, or variance. For males, the relationship was rather weaker, and the equation Wt= 0.0139 x Lt + 2.8813 explained 86.98% of the absence or variance obtained. According to the total length, fourteen length classes of 3mm amplitude were defined. P. caudimaculatus was found from 6.0-8.9mm to 45.0-47.9mm classes (Table 01 ). Males were more frequent in the size classes 18.0-20.9 mm (20.19%) and 21.0-23.9mm (42.31%), the average total length being 22.3mm (n= 208; min: 9.6mm; max: 35.7mm). Females were more frequent in classes 21.0-23.9mm (20.07%) and 24.0-26.9mm (16.49%), the average total length being 23.7mm (n= 279; min: 11.1mm; max: 45.8 mm) . Young individuals were more frequent in classes 6.0-8.9mm (31.29%) and 9.0-11.9mm (48.47%), the average total length being 10.1mm (n= 163; min: 6.5mm; max: 15.4mm). The relative frequency analysis of occurrence of each length class at sampling sites A and B, showed that the length classes 6.0-8.9 mm (χ 2 = 33.76; p< 0.05; d.f.= 1) and 9.0-11.9mm (χ 2 = 17.10; p< 0.05; d.f.= 1) occurred predominantly at site A, and that the length class 15. 1a ). Only in January, there was a difference in the monthly sexual proportion (χ 2 = 26.9; p< 0.0001; d.f.= 1). In the other months, the number of males and females was in a 1:1 proportion ( Fig. 1b) = 1) . In regard to the monthly occurrence of pregnant and non-pregnant females, at site A (Fig. 1c) , there was a significant difference in April (χ 2 = 6.06; p = 0.01; d.f.= 1) and July (χ 2 = 4.86; p= 0.03; d.f.= 1). At site B (Fig.  1d ), a significant difference was observed only in March (χ 2 = 36.6; p= 0.0001; d.f.= 1).
DISCUSSION
To analyze the length-weight relationship, this study made use of P. caudimaculatus ranging from 9.0 to 47.9 mm in total length and from 0.0094 to 1.577 g in total weight. It was noticed that both for males and females, the relationship between total n/ n/ * * length and total weight was isometric. The same relationship was found by Braga (1986) , Barbieri and Verani (1987) and Agostinho et al. (1990) . The lines obtained in the length-weight relationship for females and males taken separately did not fit wholly within the confidence interval of the line obtained for the data of the sexes taken together. Thus, males and females presented a differentiated individual growth pattern. This may be attributed to a variation in gonad and stomach weights, which must certainly be higher in bigger individuals (Basile-Martins et al., 1978; Papageorgiou, 1970) . Gonads represented up to 15% of the fish weight, while the stomach up to 30% (Nikolsky, 1963) . The data obtained for the sampling period indicated that the 21.0-23.9 mm class was predominant. Females were significantly more predominant in the whole sample and more frequent in all length classes, except for the 21.0-23.9 mm class. Henn (1916) reported the predominance of females in collections of poeciliids. Some authors suggested that the selective predation might alter the sexual proportion by reducing the percentage of males (Krumholz, 1948) , or of females (Britton and Moser, 1982) . Aranha and Caramaschi (1999) suggest that the sexual proportion may be influenced also by differences in growth and mortality rates.
In the present study, the widest length amplitude and the largest average and maximum sizes were observed in females. Takeuti et al. (1999) referred to the large somatic size of females as an advantage to the individual fecundity and to the population as a whole. Menezes et al. (1998) found significant predominance of Harta loricariformis females in the months with higher reproductive intensity. Aranha and Caramaschi (1999) also found the predominance of females in their studies on Cyprinodontiformes in a brook in the southeast of Brazil.
In the present study, young individuals were detected in almost every sampling month, except May, August, September and December. It has to be mentioned that despite sampling efforts, no P. caudimaculatus were collected in May and September; these months had the highest rainfall averages, according to the records by SANEPAR -Guarapuava. Aranha and Caramaschi (1999) have shown that heavy rains were followed by a reduction in the relative abundance and alterations in the constancy of species on stretches of the river.
The number of young decreased from March to August; it increased then and reached its maximum in November, to fall sharply to zero in December; occurrence peaks were registered in November and March. There were pregnant females in March, April, July, August and January, but mostly in July and April. In the studies by Aranha and Caramaschi (1999) , was observed a tendency towards seasonality in the occurrence of pregnant females of P. caudimaculatus, predominant from August to September, from October to November, from December to January, and from April to May. Isaac-Hahum and Vazzoler (1983) mentioned that environmental factors would have some effect on the cycle's physiology, defining for every region the period of egg production and spawning. In areas where plankton production (or source of food) was seasonal, spawning want occur so that the hatching coincided with the period of greater food availability. According to Thibault and Schulz (1978) , internal fertilization might allow, among other things, variations in the interval between reproductive periods and in the gestation period.
The occurrence of pregnant females and young showed a tendency towards seasonality, since results were significant. However, the species had a lengthy reproductive period, which seemed to be the most evident feature. Kramer (1978) reported that fishes from tropical habitats tended to have lengthy reproductive periods. Menezes and Caramaschi (1994) verified these lengthy reproductive periods for species of coastal rivers, and they attributed this strategy to a biological response to unstable environments, where the continuous recruitment individuals would constitute a means to restore the population structure. At sampling site A, a higher occurrence of pregnant females and young was observed. Sampling site A was characterized by the presence of abundant aquatic and marginal vegetation and of stagnant waters, almost free from motion when compared to sampling site B. Aranha and Caramaschi (1997) , studying populations of Cyprinodontiformes in the Ubatiba River (Maricá-RJ), reported that individuals of P. caudimaculatus generally dwelled on backwaters protected by vegetation, and that when the current flow was more than 0.5 m/s, they avoided the central course and were found in vegetated and/or marginal stretches. During flood periods, when the current was faster, the abundance of this species decreased by the middle of the river and increased in lentic environments.
RESUMO
A estrutura populacional de Phalloceros caudimaculatus foi estudada em um riacho (pontos A e B) existente no CEDETEG -Guarapuava/PR. Para P. caudimaculatus foram encontradas 14 classes de comprimento com amplitude de 3,0mm. A maior amplitude de comprimento e os maiores tamanhos médios e máximos foram observados nas fêmeas. As fêmeas foram significativamente predominantes na amostra total e mais abundantes em todas as classes de comprimento. Pela proporção sexual pode-se detectar que o número de fêmeas é superior ao de machos a maior parte do ano. Os picos de ocorrência de jovens foram registrados nos meses de novembro e março. As fêmeas grávidas estiveram presentes nos bimestres de março-abril, julho-agosto e no mês de janeiro, caracterizando a época reprodutiva. No ponto de coleta A foi observado uma maior ocorrência de fêmeas grávidas e de jovens.
